Th i s repo r t p r e s e nt s flo o d heights and profiles for a 70-mile rea c h of Pea ce Riv e r f r om Ba rt ow t o Arca d ia . Th e flood heights were calculated using the U.S. Ge o l o gi ca l Sur vey st ep -backwater model . Profiles were prepared for floods h a ving expec ted r e curr e n ce i n te r vals of 2 , 2 . 33 , 5 , 10, 25, 50 , 100, 200, and 500 y ea rs.
Some of the technical terms used in this report are defined here for convenience. See Dalrymple (1960) and Langbein and Iseri (1960) for additional information regarding flood-frequency analysis and associated terminology.
Flood-frequency distribution is a distribution, conveniently shown by a graph, showing the relation between the magnitude of floods and their return period or probability of being exceeded. The U.S. Geological Survey uses the log-Pearson Type III method as a basis for determining floodfrequency distributions. The method is described by the Water Resources Council (1976) .
Flood height is the elevation of a water surface above a selected datum plane. Mean sea level datum plane of 1929 is used in this study.
Flood profiles, as provided ~n this report, are graphed flood heights versus distance, measured in the upstream direction. Profiles show flood crests (heights) along the study reach for flood-peak discharges of specified recurrence intervals.
Manning's roughness coefficients, ~' are factors used with openchannel flow equations and indicate channel boundary roughness. Typical values of roughness are tabulated for various boundary conditions in most hydraulic texts. In studies such as this one, roughness coefficients are estimated using aerial photographs, available streamflow records and field site surveys.
Flood-peak discharges used in the step-backwater analyses were determined by weighting stream gaging station data with data from a regional analysis. Land-surface elevation data for 183 cross sections (including values of Manning's roughness coefficient) were also used in the backwater analyses. + Flood-height data are judged to be generally accurate to -0.5 foot. They indicate that most roads and two bridges in the study reach will be inundated by some of the floods evaluated.
INTRODUCTION
Low-lying areas along the Peace River are flood prone. That is, they are subject to severe flooding, such as occurred in the basin in 1912, when a flood height of 26.6 ft above mean sea level was observed at Arcadia and again in September 1933 when a flood height of 55.2 ft above mean sea level was observed at Zolfo Springs ( fig. 1 ). Flood heights of these magnitudes are expected to occur, on the average, about once every 100 years at these two places or to have a 1-percent chance of occurring in any year.
If development in the Peace River basin is to be orderly and if flood losses are to be avoided, information should be made available on flood heights, flood frequencies, and areas subject to inundation. Floodprone areas along the Peace River main stem may be delineated on topographic maps using flood-profile data for given recurrence intervals determined as part of this study. Flood profiles presented in this report reflect existing conditions in the Peace River basin. Flood-peak discharges were determined by weighting station data and data from a regional analysis. Future development may alter the drainage basin characteristics to the extent that these flood profiles may no longer apply.
Cooperation
This investigation was conducted in cooperation with the Southwest Florida Water Management District as part of a flood-profile program involving principal streams in south-central and west-central Florida. The Water Management District measured the stream-channel cross sections, provided data on bridge-site geometry, and supplied detailed photo-base maps.
Purpose and Scope
This report presents flood profiles for a 70-mi reach of the Peace River beginning at State Road 70 at Arcadia and extending upstream along the main stem of the river to State Road 60 at Bartow in Polk County ( fig.  1 ). The study reach is upstream from the influence of tidewater.
Flood heights used in constructing flood profiles were calculated using the U.S. Geological Survey step-backwater model (Shearman, 1976) using flood-peak discharges for selected recurrence intervals, landsurface elevation data for 183 cross sections, channel and flood-plain roughness coefficients, and stage-discharge ratings for four streamgaging stations along the study reach. :lJ _ _J-.___: Peace River has its headwaters among a group of lakes between Lakeland and Haines City. This headwaters area is drained by Saddle Creek and Peace Creek drainage canal. Peace River begins at their confluence, immediately northeast of Bartow ( fig. 1 ).
The river flows southward through Polk, Hardee, DeSoto, and Charlotte Counties to the Gulf of Mexico. Bowlegs, Payne, Charlie, Joshua, and Horse Creeks are its principal tributaries ( fig. 1 ).
The Peace River basin is generally rural, but includes several small municipalities. Large phosphate mining operations exist in the upper part of the basin.
At normal stages, the channel of Peace River, within the study reach, is well defined. The river's flood plain varies in width and is sparsely developed. 2
At the downstream end of the study reach, the drainage area is 1,367 mi . Annual rainfall for the study area is about 55 in, much of which falls during June-September.
METHODOLOGY
Flood profiles presented in this report represent crests for floods of selected recurrence intervals along the study reach. Flood heights were computed for 183 stream-channel cross sections. Computed flood heights for each recurrence interval were plotted on a graph versus measured distance of each cross section above the mouth of the river. The plotted points were then connected to form the profiles.
Flood heights used in constructing the profiles were calculated using the U.S. Geological Survey step-backwater model (Shearman, 1976) . This program is based on the standard step method of backwater analysis that is described in many hydraulics textbooks. See, for example, Chow (1959) , and Posey (1950) .
Step-backwater computations were verified by the use of stage-discharge ratings for stream stations along the study reach. Data available for these stations are summarized in table 1. The flood-peak discharges used in the step-backwater analysis were taken from areal flood-frequency relations described in the following section. Log-Pearson Type III flood-frequency distributions were determined for each station using U.S. Water Resources Council (1976) guidelines and a generalized map skew coefficient of -0.05. Areal flood-frequency relations were developed in the multiple-linear regression analysis of floodpeak discharges (selected recurrence intervals) for each station and selected basin parameters. These parameters include drainage area, stream length and slope, and percentage of basin as lake and swamp area. The ranges in basin parameters used are summarized in the following (Ezekiel, 1950 ) is the standard deviation of residuals about the regression line; the multiple-correlation coefficient indicates the degree of linear relationship between discharge and basin parameters used. A complete discussion of multiple-linear regression analysis is given by Bryant (1960) . Application of regression analysis in a similar hydrologic study is given by Rabon (1971) .
Log-Pearson Type III distributions for Peace River stream-gaging stations differ slightly from regression distributions. Therefore, the Peace River flood-frequency relations shown in figure 3 are based on weighted flood-frequency distributions for the Bartow, Zolfo Springs, and Arcadia stream-gaging stations (period of record was insufficient for Fort Meade gaging station) and for six ungaged locations in the study reach. The weighting procedure used is referred to as weighting of independent estimates by the Water Resources Council (1976) . Weighting factors used include years of record for log-Pearson Type III distributions and equivalent years of record for regression distributions. Equivalent years of record for regression distributions were determined using a procedure described by Hardison (1969) . Regression distributions determined for ungaged sites were adjusted using gaged site ratios of weighted station distribution to regional distribution. Peace River flood-frequency relations were developed for each recurrence interval by plotting weighted flood-peak discharges for gaged and ungaged sites versus respective drainage areas on a logarithmic graph. Smooth curves were draWn through the plotted points to form a relation for each recurrence interval as shown in figure 3.
FLOOD-HEIGHT COMPUTATION
Flood heights depend on hydraulic conditions at each selected streamchannel cross section. Input data used in the step-backwater analysis include measured land. surface elevations at each stream-channel cross section, and roughness coefficients. Cross-section data used as part of this investigation were compiled from photo-base topographic maps having scales of 1:2,400 with 1-ft contour intervals. Bridge-section geometry and low-water channel data were obtained by field surveys.
Stream-channel cross sections were defined by coordinates of horizontal distance and land-surface elevation. Cross sections were divided into several su~~eas to evaluate flow variations created by geometric and roughness d1fferences. In this study, at least three subareas were defined for each cross section. At locations where the channel flows through a wide flood plain, as many as six subareas were specified.
Each cross section was assigned a reference distance, measured upstream from the mouth of the river along the low-water channel. A refer~ ence identification number was also assigned each cross section beginning with number 148 at State Road 70 at Arcadia and increasing upstream to number 500 at State Road 60 at Bartow ( fig. 4 ). Where the cross sections were taken at bridge crossings, information was obtained on wingwall and abutment configurations.
A value of roughness coefficient was selected for each subarea of each cross section, with provision to vary ·it with depth. Photo-base topographic maps, streamflow data, and results of field surveys were used to select the roughness coefficients.
Step~Backwater Analysis Flood heights were computed for the Peace River study reach by stepbackwater analysis procedures, ,using land-surface elevation data for 183 cross sections and flood-peak discharges having 2-, 2.33-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year recurrence intervals. Flood-peak discharges used were taken from flood-frequency relations shown in figure 3.
Beginning profile elevations were taken from a stage-discharge rating available for the Arcadia gaging station, located at the downstream end of the study reach (site 1, fig. 1 ). As computations progressed upstream, reduced flood-peak discharges were introduced into the step-backwater analyses to compensate for drainage area decreases of 4 to 30 percent. (See table 3 for drainage areas used.) Values of roughness coefficient were verified at the four gaging stations in the study reach by virtue of the fact that computed flood heights agreed with stage-discharge ratings within plus or minus 0.5 ft. Roughness coefficient verification is good for the parts of the ratings defined by current meter. Some verification is implied for rating extensions. Gaging station ratings were extended on logarithmic graphs, using step-backwater points, to include maximum peak discharges used. Stage-discharge data used, including rating extensions, are listed in table 4.
Results of the step-backwater analyses are summarized in table 5 by cross section. For user convenience, land-section lines and their distance upstream from the mouth of Peace River are also shown in table 5.
FLOOD PROFILES
Flood profiles were constructed from flood heights calculated in the step-backwater analysis. Graphs were prepared showing computed flood heights at each cross section versus cross-section distance upstream from the mouth of the Peace River. The resulting profiles, for the 2-, 2.33-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year floods, are presented in figure 5 for the cross sections in the study reach from Arcadia to Zolfo Springs, and in figure 6 for the remainder of the study reach upstream from Zolfo Springs to Bartow.
The flood profiles shown in figures 5 and 6 reflect existing hydraulic and hydrologic conditions along the study reach. These profiles are adequate to permit flood-hazard areas to be identified.
The computed flood height at State Road 60 for the 100-year recurrence interval agrees within 0.1 ft with that determined by the U.S. Army Corps of Engineers (1974) in its study of Peace River and Saddle Creek for a study reach extending upstream from State Road 60.
The Southwest Florida Water Management District (1976) conducted a study of lower Peace River from U.S. Highway 41 at Punta Gorda to State Road 70 at Arcadia. Although much of this stream reach is affected by tidal flooding, the 2.33-, 25-, and 100-year flood profiles detertnined for the fluvial areas as part of its study agree with the profiles presented in this report within 0.4, 0.4, and 0.6 ft, respectively.
Roads and bridges in the study reach and the recurrence interval for which they are expected to be inundated are listed in table 6.
Flood maps can be prepared from the flood-profile data, delineating, on a topographic base, the areas subject to inundation. They can be used by local government· agencies to aid in regulating development, avoiding, Figure 6 . --Flood profiles for Peace River, Zolfo Springs to Bartow where possible, the areas subject to inundation. The maps would be s~l lar to the Flood Prone Area Maps prepared by the U.S. Geological Survey for the Federal Flood Insurance Administration. Those parts of the Flood Prone Area Maps that cover the study reach, along the Peace River main stem, are superseded by this report, which is more detailed and is considered to be more accurate.
SUMMARY
The Peace River is a principal stream of south-central Florida ~hat discharges into the Gulf of Mexico. The study reach drains 1,367 mi of predominantly rural land. In the headwaters, lakes and large phosphate mining complexes are prominent. Low-lying areas near the Peace River main stem are subject to flooding, particularly during large regional storms.
Magnitud~nd frequency of floods for the 70-mi study reach were determined in a regional analysis of data available for 20 gaging stations located in the Peace River and nearby basins. Weighted peak discharges and ground-elevation data for 183 stream-channel cross sections were used in step-backwater analyses to determine flood heights along the study reach for recurrence intervals of 2, 2.33, 5, 10, 25, 50, 100, 200, and 500 years. The flood profiles constructed from computed flood heights for these recurrence intervals represent current basin conditions and they may no longer apply if development conditions change materially.
The study reach excluded the tidally affected areas of Peace River downstream from State Road 70. Results of this study generally agree with results of studies of reaches by other agencies that adjoin the upper and lower ends of the study reach.
Flood maps can be prepared from the flood-profile data, delineating, on a topographic base, the areas subject to inundation. They can be used by local government agencies to aid in regulating development, discouraging it in areas subject to inundation. The maps would be similar to the Flood Prone Area Maps prepared by the U.S. Geological Survey for the Federal Flood Insurance Administration. Those parts of the Flood Prone Area Maps covering the study reach and along the Peace River main stem, are superseded by this report, which is more detailed and is considered to be more accurate.
Most roads and two bridges are expected to be inundated during some periods of flooding. -. 
